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SAFETY SYRINGE 



Technical Field 

The present invention relates to a syringe, and more 
particularly, the present invention relates to a safety syringe 
5 which is constructed in such a way as to allow an injection needle 
to be withdrawn into a cylinder and then collapsed after injection 
of liquid medicine, thereby preventing reuse of the syringe, 
protecting medical personnel and others from being stuck by the 
injection needle after completion of injection, and avoiding a 
10 safety-related accident. 



Background Art 

There is known in the art a safety syringe which allows an 
injection needle to be withdrawn into a cylinder and then 
collapsed, after injection of liquid medicine, that is, injection 
15 liquid, 

A conventional safety syringe includes an elongate 
cylinder, an adapter, an injection needle and a plunger. The 
cylinder defines a space in which injection liquid is accommodated 
and has a neck part which is projectedly formed on an upper end of 
20 the cylinder. The adapter is vertically fitted into the neck part 
of the cylinder, with a sealing ring interposed between the 
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adapter and the neck part. The injection needle is fitted through 
an upper end of the adapter. The plunger is inserted into the 
cylinder so that it can be moved upward and downward. The plunger 
functions to suck injection liquid into the cylinder and discharge 
5 injection liquid accommodated in the cylinder to the outside. A 
projection is formed on an upper end surface of the plunger to 
extend upward while having a central axis which corresponds to 
that of the cylinder. The projection is formed, at an upper end 
thereof , with an arrow-shaped head portion. The adapter is formed 

10 with a socket part which is eccentrically positioned from the 
central axis of the cylinder and into which the arrow-shaped head 
portion of the projection is fitted. If the plunger is fully 
pushed into the cylinder, as injection of liquid medicine is 
completed, the arrow-shaped head portion of the projection, which 

15 is formed on the upper end surface of the plunger, is fitted into 
and thereby coupled to the socket part of the adapter. In this 
state, by pulling the plunger out of the cylinder, the adapter and 
the injection needle affixed to the adapter are moved to be 
withdrawn into the cylinder. If the injection needle is 

20 completely withdrawn into the cylinder, due to the presence of the 
socket part eccentrically positioned with respect to the cylinder, 
the injection needle is inclined sideways inside the cylinder. 
Then, by pushing again the plunger into the cylinder, the 
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injection needle is bent and collapsed inside the cylinder, 
whereby reuse of the syringe is prevented. 

However, the conventional safety syringe constructed as 
mentioned above suffers from defects in that, since the injection 
5 needle is fitted through the upper end of the neck part of the 
cylinder in such a way as to be moved upward and downward along a 
straight path, if force of no less than a predetermined magnitude 
is applied to the injection needle, the injection needle is 
fluctuated, whereby it is difficult to prick the injection needle 

10 at a precise position into the human body. Also, because the 
arrow-shaped head portion of the projection formed on the upper 
end surface of the plunger has a complicated configuration and the 
adapter should be formed with the socket part into which the 
arrow-shaped head portion of the projection is fitted, a 

15 manufacturing cost of the safety syringe is increased. Further, 
in the case that the adapter is coupled to the neck part of the 
cylinder with excessively large force, when the plunger is pulled 
out of the cylinder, the arrow-shaped head portion of the 
projection is disengaged from the socket part of the adapter, 

20 whereby the adapter and the injection needle cannot be withdrawn 
into the cylinder. 

Moreover, at the time when injection of liquid medicine is 
completed, as the arrow-shaped head portion of the projection is 
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forcibly inserted into the socket part of the adapter, shock is 
generated and transferred to the human body through the injection 
needle . 

Disclosure of the Invention 
5 Accordingly, the present invention has been made in an 

effort to solve the problems occurring in the related art, and an 
object of the present invention is to provide a safety syringe in 
which an injection needle is rigidly coupled to a cylinder, 
whereby the injection needle is prevented from being fluctuated 
10 during injection of liquid medicine and is allowed to be withdrawn 
into the cylinder through simple manipulation and then collapsed, 
after completion of injection. 

Another object of the present invention is to provide a 
safety syringe which does not apply any shock to the human body at 
15 the time when injection of liquid medicine is completed, as in the 
conventional syringe. 

Still another object of the present invention is to provide 
a safety syringe which allows an injection needle to be inclined 
sideways by force of a substantial magnitude when the injection 
20 needle is withdrawn into the cylinder, thereby reliably preventing 
the injection needle from being extended again out of the 
cylinder. 
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Yet still another object of the present invention is to 
provide a safety syringe which simplifies means for withdrawing an 
injection needle into a cylinder , thereby decreasing a 
manufacturing cost, 
5 In order to achieve the above object, according to one 

aspect of the present invention, there is provided a safety 
syringe comprising: a cylinder defining a space for accommodating 
injection liquid and having a neck part projectedly formed on a 
center portion of an upper end thereof; an adapter coupled to the 

10 neck part of the cylinder; an injection needle connected to an 
upper end of the adapter; and a plunger inserted into the cylinder 
so that it can be moved upward and downward, for discharging the 
injection liquid accommodated in the cylinder, through the adapter 
and the injection needle to the outside; wherein a rod vertically 

15 projects from an upper end surface of the plunger in such a way as 
to be eccentrically positioned from a central axis of the 
cylinder, and an upper end of the rod is formed with a hook part; 
and wherein the adapter is defined with a cavity into which the 
rod can be inserted, an inner surface of the adapter which defines 

20 the cavity is formed as an inclined surface so that the upper end 
of the rod can be brought into contact with the inner surface of 
the adapter and thereby bent inward toward a central axis of the 
adapter when the plunger is pushed into the cylinder, a hook 
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engaging portion is formed on the inner surface of the adapter so 
that the hook part of the rod can be engaged into the hook 
engaging portion, the adapter is threadedly coupled to the neck 
part of the cylinder, and coupling means is arranged to the 
5 adapter and the plunger in a manner such that the adapter can be 
integrally rotated when the plunger is rotated. 

According to another aspect of the present invention, the 
coupling means comprises grooves which are vertically defined 
adjacent to a lower end of the adapter, and projections which are 

10 vertically formed on the upper end surface of the plunger to be 
inserted into the grooves of the adapter* 

In the safety syringe according to the present invention, 
constructed as mentioned above, when the plunger is pressed to be 
fully pushed into the cylinder, the projections formed on the 

15 upper end surface of the plunger are engaged into the grooves 
defined in the adapter, and the upper end of the rod is inserted 
into the cavity of the adapter while being brought into contact 
with the inner surface of the adapter and thereby bent inward 
toward the central axis of the adapter. The hook part formed on 

20 the upper end of the rod is positioned above the hook engaging 
portion formed at a location corresponding to the middle of the 
cavity. In this state, if the plunger is rotated, since the 
projections of the plunger are engaged into the grooves of the 
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adapter, the adapter and the plunger are integrally rotated with 
each other. According to this, as the adapter is unthreaded from 
the neck part of the cylinder, the adapter is retracted into the 
cylinder. Then, by pulling the plunger out of the cylinder, as 
5 the hook part of the rod formed on the plunger is engaged with the 
hook engaging portion of the adapter, the adapter and the 
injection needle are withdrawn into the cylinder. At this time, 
as the rod, which is bent inward toward the central axis of the 
adapter, is unbent to extend in a vertical direction, the rod 
10 biases the adapter, whereby the adapter and the injection needle 
are inclined sideways in the cylinder. In this state, by pushing 
again the plunger into the cylinder , the injection needle is 
collapsed against an inner surface of the cylinder. 



Brief Description of the Drawings 
15 The above objects, and other features and advantages of the 

present invention will become more apparent after a reading of the 
following detailed description when taken in conjunction with the 
drawings, in which: 

FIG. 1 is a cross-sectional view illustrating a safety 
20 syringe in accordance with an embodiment of the present invention; 

FIG. 2 is an exploded perspective view of the safety 
syringe shown in FIG. 1; 
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FIG. 3 is an enlarged cross-sectional view illustrating an 
adapter and an upper end of a plunger which constitute the safety 
syringe shown in FIG- 1; 

FIG. 4 is a cross-sectional view taken along the line B-B 
5 of FIG. 3; 

FIG. 5 is a cross-sectional view taken along the line C-C 
of FIG. 3; 

FIG. 6 is a perspective view illustrating the adapter shown 
in FIG. 1; 

10 FIG. 7 is a cross-sectional view illustrating the safety 

syringe according to the present invention, when injection of 
liquid medicine is completed; 

FIG. 8 is an enlarged cross-sectional view illustrating a 
state wherein the adapter and the upper end of the plunger shown 
15 in FIG. 7 are coupled with each other; 

FIG. 9 is a cross-sectional view of the safety syringe 
according to the present invention, illustrating, a state wherein 
an injection needle assembly is withdrawn into a cylinder; and 

FIG. 10 is a cross-sectional view of the safety syringe 
20 according to the present invention, illustrating a state wherein 
an injection needle withdrawn into the cylinder is collapsed. 

Best Mode for Carrying Out the Invention 



8 



^ ^ ^ ^ WO 03/045476 PCT/KR01/02064 



Reference will now be made in greater detail to a preferred 
embodiment of the invention, an example of which is illustrated in 
the accompanying drawings. Wherever possible, the same reference 
numerals will be used throughout the drawings and the description 
5 to refer to the same or like parts. 

FIG. 1 is a cross-sectional view illustrating a safety 
syringe in accordance with an embodiment of the present invention; 
FIG. 2 is an exploded perspective view of the safety syringe shown 
in FIG. 1; and FIG. 3 is an enlarged cross-sectional view 
10 illustrating an adapter and an upper end of a plunger which 
constitute the safety syringe shown in FIG. 1. 

As shown in FIGs. 1 through 3, a safety syringe in 
accordance with an embodiment of the present invention includes an 
elongate cylinder 10, an injection needle assembly 20, and a 
15 plunger 30. The cylinder 10 defines a space 10b for accommodating 
injection liquid. The injection needle assembly 20 is connected 
to an upper end of the cylinder 10. The plunger 30 is inserted 
into the cylinder 10 so that it can be moved upward and downward. 
The plunger 30 functions to suck injection liquid into the 
20 cylinder 10 and discharge injection liquid accommodated in the 
cylinder 10 to the outside. 

A cylindrical neck part 11 having a diameter smaller than 
that of the cylinder 10 is projectedly formed on the upper end of 
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the cylinder 10. A central axis of the neck part 11 corresponds 
to a central axis y-y of the cylinder 10. An internal thread 11a 
is formed on a circumferential inner surface of the neck part 11 , 
and a knob part 12 is formed on a lower end of the cylinder 10. 



21 coupled to the neck part 11, a hub 23 press-fitted around an 
upper end of the adapter 21, and an injection needle 22 fixedly 
fitted through an upper end of the hub 23. 

The adapter 21 has a lower half which is formed to have a 

10 cylindrical contour and an upper half which is formed to have a 
truncated cone-shaped contour. An external thread 21a is formed 
on a circumferential outer surface of the adapter 21 so that it 
can be threadedly coupled with the internal thread 11a of the neck " 
part 11. An outward flange 21b is formed around a lower end of 

15 the adapter 21. 

The external thread 21a and the internal thread 11a are 
formed as four to eight start helical threads. The helical 
threads are formed to have a slope 0' of 25-50° when measured 
from a horizontal plane of the outward flange 21b. 

20 It is preferred that the threads are formed as four start 

threads, and the slope 0' is 30° . 

On the other hand, adjacent to the upper end of the 
cylinder 10, an annular seat portion lOd is formed on a lower 
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The injection needle assembly 20 is composed of an adapter 



surface of the neck part 11 of the cylinder 10. When the adapter 
21 is threadedly coupled to the neck part 11 , the outward flange 
21b of the adapter 21 is fittedly seated on the annular seat 
portion lOd. At this time, an O-ring 50 is intervened between the 
5 annular seat portion lOd and the outward flange 21b. In this way, 
'the adapter 21 is airtightly and firmly coupled to the upper end 
of the cylinder 10. 

In the meanwhile, the plunger 30 has a rod part 31 which 
has a central axis corresponding to the central axis y-y of the 

10 cylinder 10, and several ribs 32 which radially project from the 
rod part 31. A head part 33 is formed on an upper end of the rod 
part 31, and a polygonal knob portion 35 is formed on a lower end 
of the rod part 31. 

In order to ensure that the polygonal knob portion 35 is 

15 easily rotated using the fingers, it is preferred that the 
polygonal knob portion 35 has a contour of a quadrangle with each 
side curved inward. A plurality of fine protrusions 35a are 
formed on a lower surface of the polygonal knob portion 35 so as 
to prevent slippage of the fingers. 

20 As can be readily seen from FIGs. 3 and 5, a rod 34 is 

formed on an upper end surface of the head part 33 of the plunger 
30 in a manner such that it projects upward in a vertical 
direction and is eccentrically positioned from the central axis y- 
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y of the cylinder 10 by a distance li. The rod 34 has a 
quadrangular bar-shaped contour, and a hook part 35 is formed on 
an upper end of the rod 34 to extend in a horizontal direction. 

Further, as shown in FIGs. 3, 4 and 6, a pair of 
5 projections 36 are formed on the upper end surface of and adjacent 
to an edge of the head part 33 of the plunger 30 in a manner such 
that they extend in the vertical direction and are oppositely 
positioned to each other. The projections 36 are formed to have a 
length which is far shorter than that of the rod 34. 
L0 The adapter 21 is defined with a cavity 24 which extends 

from a lower end toward an upper end of the adapter 21. A central 
axis of the adapter 21 corresponds to the central axis y-y of the 
cylinder 10. The cavity 24 is divided into a lower cavity 24a and 
an upper cavity 24b. The lower cavity 24a is gradually decreased 
15 in its diameter toward an upper end thereof and has a truncated 
cone-shaped contour. The upper cavity 24b is communicated with 
the lower cavity 24a to continuously extend upward and has a lower 
end of a diameter greater than the upper end of the lower cavity 
24a. Also, the upper cavity 24b is gradually decreased in its 
20 diameter toward an upper end thereof and has a truncated cone- 
shaped contour. The hook engaging portion 25 serving as a 
shoulder, with which the hook part 35 of the rod 34 is engaged, is 
formed between the lower and upper cavities 24a and 24b. 



12 



****** * .i .I i mmw> »m ^Mm^Mm p?w $ ^wii**^ »■ ■ i - , "- > "» l!l * 

WO 03/045476 ' 



The upper cavity 24b may have a circular column- shaped 
contour and therefore a uniform diameter. 

An elongate hole 21c is defined through the upper half of 
the adapter 21. The elongate hole 21c is communicated with the 
5 upper cavity 24b so that injection liquid can be discharged 
through the upper cavity 24b and the elongate hole 21c, 

On the other hand, a radius I2 of the upper end of the lower 
cavity 24a is made smaller than the eccentricity li of the rod 34 
from the central axis y-y of the cylinder 10. If the plunger 30 
10 is pushed into the cylinder 10, the upper end of the rod 34 is 
bent inward toward the central axis of the adapter 21 while being 
brought into contact with an inner surface of the adapter 21 , 
defining the lower cavity 24a. The hook engaging portion 25 is 
formed at a height of h 2 from the lower end of the adapter 21 , 
15 which is smaller than a height hi of the rod 34. Thus, if the 
plunger 30 is fully pushed into the cylinder 10, the hook part 35 
which is formed on the upper end of the rod 34 is positioned above 
the hook engaging portion 25. 

Six grooves 26 are vertically defined on the inner surface 
20 of and adjacent to the lower end of the adapter 21. The grooves 
26 are defined to have a width ti which is larger than a width t 2 
of the pair of projections 36 which are formed on the upper end 
surface of the plunger 30. Due to this fact, if the plunger 30 is 
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fully pushed into the cylinder 10, the pair of projections 36 are 
fitted into two of the grooves 26. 

Meanwhile, projected wall portions 27, each of which is 
formed between two adjoining grooves 26, have lower ends which are 
5 curved to define a U-shaped outline. Hence, if the plunger 30 is 
pushed into the cylinder 10 and the projections 36 are bumped 
against lower ends of the projected wall portions 27, as the 
projections 36 are slid along the curved surfaces of the projected 
wall portions 27, the plunger 30 is slightly rotated with respect 

10 to the cylinder 10, whereby the projections 36 are smoothly 
inserted into the grooves 26. 

The head part 33 of the plunger 30 is covered by an annular 
packing member 40. 

Hereafter, an assembling procedure and operations of the 

15 safety syringe according to the present invention, constructed as 
mentioned above, will be described. First, the O-ring 50 is 
fitted around the adapter 21, and the hub 23 to which the 
injection needle 22 is secured is positioned above the upper end 
of the neck part 11 of the cylinder 10. Then, by applying force 

20 of a predetermined magnitude to and thereby pushing the adapter 11 
from the lower end of and through the inside of the cylinder 10 
toward the neck part 11, as the adapter 21 is threadedly coupled 
to the neck part 11, the adapter 21 and the neck part 11 of the 
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cylinder 10 are firmly coupled with each other in a state wherein 
the outward flange 21b of the adapter 21 is fitted into the 
annular seat portion lOd formed on the lower surface of the neck 
part 11 of the cylinder 10. And, the hub 23 is forcibly press- 
fitted around the upper half of the adapter 21. Then, the head 
part 33 of the plunger 30 is covered by .the packing member 40. 
Thereafter, by fitting the plunger 30 into the cylinder 10, the 
assembling procedure of the safety syringe is completed. 

In the case of using the safety syringe, after inserting 
the injection needle 22 into a container in which injection liquid 
is received, by pulling the plunger 30 out of the cylinder 10, 
injection liquid is sucked into and accommodated in the cylinder 
10. After pricking the injection needle 22 of the safety syringe 
at a desired position into the human body, by pushing the plunger 
30 into the cylinder 10, injection liquid is supplied into the 
human body through the injection needle 22. As the plunger 30 is 
pushed into the cylinder 10, if the packing member 40 covering the 
head part 33 of the plunger 30 is brought into contact with the 
outward flange 21b of the adapter 21 as shown in FIGs. 7 and 8, 
injection of liquid medicine is completed. 

At this time, the projections 36 formed on the upper end 
surface of the head part 33 of the plunger 30 are inserted into 
the grooves 26 of the adapter 21, and the rod 34 is inserted into 



15 



h- ■ WO 03/045476 >. , .,\.^v*$o- vW PCT/KR01/02064 • w*« 



the cavity 24. The upper end of the rod 34 is bent inward toward 
the central axis y-y of the cylinder 10 while being brought into 
contact with the inner surface of the adapter 21, defining the 
lower cavity 24a, and then, the hook part 35 formed on the upper 

5 end of the rod 34 is positioned above the hook engaging portion 
25. Upon completion of injection, the injection needle 22 is 
removed from the human body. Thereafter, by reversely rotating 
the polygonal knob portion 35 of the plunger 30, the adapter 21 
and the plunger 30 are integrally and reversely rotated with each 

10 other. By this, as the adapter 21 is unthreaded from the neck 
part 11 of the cylinder 10, the adapter 21 is retracted into the 
cylinder 10. 

If the adapter 21 is completely unthreaded from the neck 
part 11 of the cylinder 10 by the integral rotation of the plunger 

15 30 and the adapter 21, by pulling the plunger 30 out of the 
cylinder 10, as shown in FIG. 9, the hook part 35 of the rod 34 is 
engaged with the hook engaging portion 25 of the adapter 21, and 
thereby, the injection needle assembly 20 is also retracted into 
the cylinder 10. At this time, as the rod 34, which is bent 

20 inward toward the central axis of the adapter 21, is unbent to 
extend in the vertical direction, the rod 34 biases the adapter 21 
at the inner surface defining the lower cavity 24a, whereby the 
adapter 21 is inclined sideways in the cylinder 10. Therefore, 
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the injection needle 22 is also inclined sideways in the cylinder 
10. 

Then, by pushing again the plunger 30 into the cylinder 10 f 
as best shown in FIG. 10, the injection needle 22 is collapsed 
5 against an inner surface of the cylinder 10. 

Industrial Applicability 

As apparent from the above descriptions, the safety syringe 
according to the present invention provides advantages in that, 
since an adapter having connected thereto an injection needle is 

10 threadedly coupled to a neck part of a cylinder, fluctuation of 
the injection needle is prevented, whereby it is possible to prick 
the injection needle at a precise position. In the present 
invention, grooves are vertically defined in the adapter and 
projections are vertically and projectedly formed on a plunger so 

15 that, when the projections are fitted into the grooves, shock is 
not generated. If the plunger is rotated, the adapter is 
integrally rotated therewith and unthreaded from the neck part of 
the cylinder. A rod is vertically and projectedly formed on an 
upper end surface of the plunger so as to be eccentrically 

20 positioned from a central axis of the cylinder, and an upper end 
of the rod is formed with a hook part. The adapter is defined 
with a cavity, and the upper end of the rod is inserted into the 
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cavity while being bent inward toward a central axis of the 
adapter. A hook engaging portion is formed on an inner surface of 
the adapter so that the hook part of the rod can be engaged into 
the hook engaging portion. If the plunger is pulled out of the 
5 cylinder, as the injection needle is withdrawn into the cylinder, 
the injection needle is inclined sideways, whereby it is possible 
to simply collapse the injection needle by pushing the plunger 
into the cylinder. 
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Claims 

1. A safety syringe comprising: 

a cylinder defining a space for accommodating injection 
liquid and having a neck part projectedly formed on an upper end 
5 thereof; 

a plunger movably inserted into the cylinder; 

an adapter coupled to the neck part of the cylinder; and 

an injection needle connected to the adapter; 

wherein a rod vertically projects from an upper end surface 
10 of the plunger in such a way as to be eccentrically positioned 
from a central axis of the cylinder, and an upper end of the rod 
is formed with a hook part; and 

wherein the adapter is defined with a cavity into which the 
rod can be inserted, an inner surface of the adapter which defines 
15 the cavity is formed as an inclined surface so that the upper end 
of the rod can be brought into contact with the inner surface of 
the adapter and thereby bent inward when the plunger is pushed 
into the cylinder, a hook engaging portion is formed on the inner 
surface of the adapter so that the hook part of the rod can be 
20 engaged into the hook engaging portion, the adapter is threadedly 
coupled to the neck part of the cylinder, and coupling means is 
arranged to the adapter and the plunger in a manner such that the 
adapter can be integrally rotated when the plunger is rotated. 
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2. The safety syringe as claimed in claim 1, wherein the 
adapter and the neck part of the cylinder are respectively formed 
with helical threads which are threadedly coupled with each other . 

3. The safety syringe as claimed in claim 2, wherein the 
5 helical threads are formed to have a slope of 25-50° when 

measured from a horizontal plane which is orthogonal to the 
central axis of the cylinder, 

4. The safety syringe as claimed in claim 1, wherein the 
coupling means comprises grooves which are defined adjacent to a 

10 lower end of the adapter, and projections which are formed on the 
upper end surface of the plunger to be inserted into the grooves 
of the adapter. 

5. The safety syringe as claimed in claim 4, wherein the 
grooves are defined on the inner surface of and adjacent to the 

15 lower end of the adapter to extend in a vertical direction, and 
the projections project from the upper end surface of the plunger 
in the vertical direction. 

6. The safety syringe as claimed in claim 5, wherein a 
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pair of projections are formed on the upper end surface of and 
adjacent to an edge of the plunger so that they are oppositely 
positioned to each other. 

7. The safety syringe as claimed in claim 5, wherein 
5 projected wall portions each of which is formed between two 

adjoining grooves have lower ends which are curved to define a U- 
shaped outline. 

8. The safety syringe as claimed in claim 1, wherein the 
cavity, which is defined in the adapter and into which the rod is 

10 inserted, has a central axis which corresponds to the central axis 
of the cylinder, and is divided into a lower cavity and an upper 
cavity, the lower cavity being gradually decreased in its diameter 
toward an upper end thereof and having a truncated cone-shaped 
contour, the upper cavity being communicated with the lower cavity 

15 to continuously extend upward and having a lower end of a diameter 
greater than the upper end of the lower cavity. 

9. The safety syringe as claimed in claim 8, wherein the 
upper cavity is gradually decreased in its diameter toward an 
upper end thereof and has a truncated cone-shaped contour. 
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10. The safety syringe as claimed in claim 8, wherein the 
upper cavity has a circular column-shaped contour of a uniform 
diameter . 

11. The safety syringe as claimed in claim 8, wherein the 
5 hook engaging portion is formed between the lower and upper 

cavities so that the hook part of the rod can be engaged with the 
hook engaging portion . 

12. The safety syringe as claimed in claim 1, wherein a 
lower end of the adapter, which is coupled to the neck part of the 

10 cylinder, is formed with an outward flange. 

13. The safety syringe as claimed in claim 12, wherein an 
annular seat portion is formed on a lower surface of the neck part 
of the cylinder, and an O-ring is intervened between the outward 
flange of the adapter and the seat portion of the neck part. 

15 14. The safety syringe as claimed in claim 1, wherein a 

polygonal knob portion is formed on a lower end of the plunger. 

15. The safety syringe as claimed in claim 14, wherein 
the knob portion is formed to have a contour of a quadrangle with 
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each side curved inward. 



16. The safety syringe as claimed in claim 1, wherein the 
hook engaging portion is formed as a shoulder on which the inner 
surface of the adapter, defining the cavity , is flared outward. 
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